The main cause for the development of periodontitis is the accumulation of subgingival microbial deposits organized tightly to the porous surface of the tooth cementum. The growth of the microbial populations and the immunological reaction ofthe host organism are responsible for the destruction of periodontal ligament apparatus. The primary goal in the treatment of periodontitis is the complete removal of subgingival bacterial deposits. The large amount of evidence establishing a microbial etiology for periodontitis (has been the basis for the development of antimicrobial treatment approaches. Photodynamic therapy (PDT) employs a non-toxic dye, termed a photosensitizer (PS), and low intensity visible light which, in the presence of oxygen, combine to produce cytotoxic species. In this in vitro protocol study it was tested the bactericidal efficacy of Diode laser (Oralia), of Hydrogen Peroxyde and the association Diode Laser-Peroxyd Hydrogen (PDT) on Prevotella intermedia, Peptostreptococcus micros and Fusobacterium nucleatum, three of the most aggressive bacteria envolved on periodontal disease.
The number of subgingival bacterial species surpasses 300 and the host factors that may be involved in the pathogenesis of the disease are also numerous. Despite this, current diagnostic methods for periodontal disease are primarily based on clinical criteria such as inflammatory parameters, level of periodontal pocket depths and periodontal attachment loss, presence of pathology and recognizable etiologic and host factors (1-6). In general, periodontal disease can be treated successfully by scaling and planning of the root surfaces, and maintenance of the treatment success over a prolonged period of time can be achieved by regular and meticulous oral hygiene.
Yet, on the one hand patients or diseased sites, respectively, do not exclusively respond to mechanical therapy and continue to loose periodontal attachment, even if their individual plaque control is reasonable; on the other hand repeated mechanical instrumentation and dental cleaning lead to damage of hard tissues e.g. cervical attrition of the teeth. (7) (8) (9) .
Such damages accumulate over time as traditional periodontal therapy has no predefined endpoint and scaling and root planning interventions will simply be repeated at any degree of intensity and in intervals of variable length, if the clinical expectations are not met. Sites inaccessible to periodontal instruments, special anatomical conditions as well as the ability of pathogens to invade periodontal tissues or penetrate into dentinal tubules may additionally limit the effect of mechanical non-surgical periodontal therapy Still, incomplete elimination of the pathogens, especially in the root itself has to be considered as the biological reason for unsatisfactory treatment outcomes or recurrence of disease. Moreover, complete elimination of the pathogens from the ecosystem seems not possible.
Photodynamic therapy (PDT) employs a non-toxic dye, termed a photosensitizer (PS), and low intensity visible light which, in the presence of oxygen, combine to produce cytotoxic species. PDT has the advantage of dual selectivity, in that the PS can be targeted to its destination cell or tissue and, in addition, the illumination can be spatially directed to the lesion. PDT has previously been used to kill pathogenic microorganisms in vitro, but its use to treat infections in animal models or patients has not, as yet, been much developed. It is known that Gram-(~) baeteria are resistant to PDT with many eommonly used PS that will readily lead to phototoxieity in Gram-(+) species, and that PS bearing a eationie charge or the use of agents that increase the permeability of the outer membrane will increase the efficacy of killing Gram-(-) organisms.
The relationship between the amount of hydroxyl radieals generated by photolysis of Hpc and baetericidal activity was examined. HP2 (I M) was irradiated with laser light at a wavelength of 405 nm to generate hydroxyl radicals. Eleetron spin resonance in trapping analysis showed that the amount of hydroxyl radieal sproduced inereased with the irradiation time. Also in endodontics photodynamic therapy was investigated where it was analyzed the antimicrobial effect of photodynamic therapy (PDT) in association with endodontic treatment.(10) Twenty patients were selected. Microbiological samples were taken after accessing the canal, endodontic therapy, and PDT. At the end of the first session, the root canal was filled with Ca(OH)2' and after I week, a second session of the therapies was performed. Endodontic therapy gave a mean reduction of 1.08 log. The combination with PDT significantly enhanced the reduction (1.83 log, p = 0.00002). The second endodontic session gave a similar diminution to the first (1.14 log), and the second PDT was significantly more effective than the first (p = 0.002). The second total reduction was significantly higher than the second endodontic therapy (p = 0.00(0005). The total first + second reduction (3.19 log) was significantly different from the first combination (p = ()'00006). Results suggest that the use of PDT added to endodontic treatment leads to an enhanced decrease of bacterial load and may be an appropriate approach for the treatment of oral infections.
The development of new diode lasers, with the possibility to control the thermical effects (T/on T/off) and the combination with the high frequency, necessary to activate the H202 until 10.000 times every second, offers a new approach in periodontal treatment (II) with these new diode lasers it is possible to utilize energy until 3 Watt, able to eradicate all kind of bacteria envolved in periodontal disease, without thermical effects.
Dr. G. Rey (12) , in order to enhance the effect of laser in periodontology, has drafted a protocol that includes, in addition to laser treatment, the use of hydrogen peroxide, a powerful antibacterial active on gram (+) bacteria, gram-bacteria, spores and viruses, but It also inactive by itself on the bacteria mentioned above.
The Protocol provides: I. Supra-gingival debridement and subgingival ultrasonic instrumentation,under irrigation with substances based on polyvinyl-iodine 2. Use of Prophy-jet on the root surface, through the jet of bicarbonate, necessary to detoxify the cementum and open dentinal tubules (whichbecome accessible to the action of the laser).
3. Irrigation of periodontal pockets with hydrogen peroxide at 10 vol.
4. Laser irradiation with an optical fiber of a diameter of400 IJm . The fiber is inserted parallel to the root surface up to the bottom of the pocket and it be moved constantly back and forth and up and down with a relative uniform movement.
The purpose of this study was to test the effectiveness of the bactericide protocol developed by Dr. Rey, which provides the use of laser irradiation in combination with hydrogen peroxide at a concentration of 3% (PDT), in order to reduce the bacteria commonly found in periodontal pockets. The purpose ofthis laser research has been primarily to evaluate the photodynamic effects on periodontal bacteria, possibly avoiding the effect of photoablation and the thermal effects, using a diode Laser.
The study examined 3 bacteria: -Prevotella intermedia, -Peptostreptococcus micros, -Fusobacterium nucleatum.
MATERIALS AND METHODS
The studies were earried out as mueh as possible simulating the conditions of clinical use in vivo: 1) Laser irradiation for 10 secondsfrom the bottom of the tube: a) vertical movement for 5 seconds b) rotary movement for 5 seconds 2) Wash with 3% hydrogen peroxide: a) the volume equal to 1/3 of the initial solution Each bacterial suspension exposed or not to hydrogen peroxide was irradiated with laser using sterile tubes "Eppendorf" 1.5 m!. Ten other crops were used as initial control Tebe I: final study cultivation carried out at the end of the test Tube2: washing ofHP2 -10 vol
The tubes 3 and 4 were used following the program of decontamination recommended by the manufacturer. it was demonstrated the immediate elevation of temperature.
The pipe 5 was used following the same program of the pipe 6 in order to compare the efficiency with or without hydrogen peroxide Tube 5: only laser irradiation for 10 seconds = 2.5W-I.2J-50Hz (1/1) -400llm fiber It was demonstrated the immediate elevation of temperature.
The tubes 6, 7, 8, 9, 10 were used following the protocol of Dr. Rey 
RESULTS
The only use of H,O, at a concentration of 3% led to a reduction of the bacterial colonies of 10 1\ -3 equal to 99.95% in the case of fusobacetrium nuc1eatum, of 10 1\ -1 equal to 90% in the case of Peptostreptococcus micros and a reduction of 10 1\ -5 99.999% in the case of Prevotella intermediate.
The only use of the laser irradiation for 10 seconds at the power of 2.5W or IW has not been effective in reducing the number of bacterial colonies in the case of Fusobactrium nuc1eatumwhile the use in association with the laser irradiation and H 2 0 2 showed a significant decrease of the bacterium.
in particular the use of the fiber from 200flm for 20 seconds to the power of 0.6W-0.3J-50Hz for 15 seconds and the fiber from 400flm with adjustment 4W-2J-500Hz associated with HP2 led to a reduction of 10 I\. -6 equal to about 100% of the bacterial colony (13) (14) (15) (16) .
Very interesting is the comparison between the tests of the tubes 5 and 6; the pipe 5 was used following the same program of the pipe 6 in order to compare the efficiency of laser irradiation with or without hydrogen peroxide: the results show the anefficacy oflaser irradiation alone and a reduction of 101\. -5% of the colonies or the 99,999 in the case of the association of the two treatments.
In bacterial colonies of Peptostreptococcus micros the only use ofthe laser irradiation for 10 seconds at the power of 2.5W of IW t has not been effective in reducing the number of bacterial colonies while the use in association with the laser irradiation and H 2 0 2 showed a decrease of the same of 10 I\. -2 in the cases of the tubes 6 (1.2J-2.5W-50Hz (11l) -400flm fiber), 7 (2W-IJ-50Hz (11l) -400flm fiber), 8 (1W-0.5J-50Hz (11l) -fiber 400flm) and 9 (0.3J-0.6W-50Hz (11l) -200flm fiber) and a reduction of 10 I\. -3 or 99.95% in the case of tube 10 (4W-2J-500Hz (1/1) -400flm fiber). 
(S)
Also in this case the comparison between the tubes 5 and 6 at the end of the tests, show that using the same adjustment of the laser, the results are much better in the case of association with HzO z.
The laser irradiation for 10 seconds, with adjustment I W -IJwith both fiber from 200flm to 400flm, did not lead to a significant reduction of the bacterial colonies in the case of Prevo tella Interrnedia, while the use of the fiber from 400flm with adjustment equal to 2.5W -1.2J-50Hz resulted in a reduction of 10 /\ -I 90% of the bacterial colony. The combined use of lasers and HPz in the various tests to different adjustments provided a decrease in bacterial colonies of 10 /\ -6 equal to about 100%.The results of different tests have been reported in Tables 1-. 3
DISCUSSION
In the case of fusobacetrium nucleatum and Prevotella interrnedia, microbiological analyzes revealed that the use of hydrogen peroxide alone was superior to single exposure of laser irradiation. Using the two treatments associated (PDT) instead brought a marked reduction in bacterial colonies (13) (14) (15) (16) .
In the case ofthe use ofonly Peptostreptococcus micros laser treatment did not lead to a appreciable reduction of the bacterial colonies, while the use of hydrogen peroxide has detected a not significative decrease of percentage.
The combination of the two treatments (PDT) has enhanced their bactericidal action leading to a significant decrease in bacterial colonies.
Microbiological tests showed full efficacy of PDT (Laser-peroxyd Hydrogen) on all bacterial species described above. Microbiological cultures carried out that laser have not significative action on the bacterial strains tested if not associated with hydrogen peroxide. In particular in the case of Prevotella Interrnedia and Fusobacterium nucleatum the only use of hydrogen peroxide at 3% gave better results than the laser irradiation alone, whereas the association of the two treatments (PDT) has always given excellent results. In the case of Eptostreptococcus Micros the use of hydrogen peroxide and the laser separately were given a low bacterial count decreased while the combination of the treatments has enhanced their bactericidal action.
